Introduction
The sympathetic nervous system (SNS) regulates numerous processes. The activity of the sympathetic nervous system is heterogenous with various stimuli causing activation in some organs and not in others.
Noradrenaline (NA) is synthesised and stored in sympathetic nerve endings and is the neurotransmitter involved in SNS signal transmission. A portion of released NA spills over into the bloodstream. Measurements of the rate of spillover of NA to the systemic circulation provides a better re¯ection of the activity of the SNS than simple measurements of plasma NA concentration. 1 Total body NA spillover, however, re¯ects the release of NA from many tissues, including the adrenal medulla, and thus does not provide information on SNS activity within speci®c tissues. The combined use of isotope dilution and arteriovenous sampling allows the investigator to measure spillover from individual tissues. 1 Although adipose tissue contains numerous sympathetic nerve endings there is very little data on the regulation of NA release in this tissue. We combined the isotope dilution method with the arteriovenous sampling technique to estimate NA spillover in subcutaneous abdominal adipose tissue humans.
Methods
Seven healthy, lean Caucasian subjects (2 female 5 male, age 27.4AE 5.7, BMI 22.7AE 3.3, % body fat 22.8AE 5.7) were recruited. The protocol was approved by the local Ethics Committee and written informed consent was obtained from all volunteers.
Subjects were given a standard meal containing 15 kCalakg lean body mass (LBM) (50% carbohydrate, 30% fat and 20% protein) at 1700 h on the night before the study. Body composition was determined by dual energy X-ray absorptiometry. A blood sample was collected to serve as a blank for NA assay. At 2200 h, subjects were given a fat-free snack (5 kCalakg LBM). The next morning, sampling catheters were inserted into a radial artery and into the super®cial abdominal and deep forearm veins as previously described. 2 An infusion of levo-[ring 2,5,6-3 H] NA at 0.8 mCiamin into a super®cial venous catheter was started and continued to the end of the study. The 133 Xe washout method was used to measure blood¯ow in the subcutaneous abdominal adipose tissue in the drainage of the abdominal vein being sampled, immediately before the meal, and again between 60 and 120 min after the meal. Forearm blood¯ow was determined, at the same times, by mercury loop strain-gauge plethysmography. At 0 min, the subject was given the mixed meal. Blood samples were taken from the three sampling sites at 30, 20, 10 min and immediately before the meal and again at 60, 80, 100 and 120 mins after the meal, for measurement of NA, adrenaline and [ 3 H]NA. Systemic and local NA spillover rates were calculated as previously described. 1 Data was log transformed where necessary and paired t-tests used to examine differences between pre-and postprandial values.
Results
There was a signi®cant postprandial increase in arterial NA concentration (mean baseline 144.9AE 13.03 pgaml, mean postprandial 200.5AE 22.5 pgaml, P`0.02) while arterial adrenaline concentration decreased after the meal (mean baseline 55.8 AE 10.1 pgaml, mean postprandial 41.0 AE 7.7 pga ml, P`0.05). Total body NA spillover increased postprandially (mean baseline 358.9AE 55.9, mean postprandial 436.1AE 39.9 pgaml, P`0.05). Forearm plasma¯ow did not change signi®cantly (1.40AE 0.30 vs 1.78AE 0.3 gla100 gamin) while adipose tissue plasma¯ow increased signi®cantly from 1.27 AE 0.1 to 2.08AE 0.3 mla100 gamin (P`0.05) in response to the meal. Feeding increased NA spillover in both forearm and adipose tissue (forearm mean baseline 157.0AE 10.3 pga100 mlamin, mean postprandial 399.6AE 85.0 pga100 mlamin, P`0.02 and adipose mean baseline 76.8 AE 18.3 pga100 gamin, mean postprandial 131AE 31.2 pga100 mlamin, P`0.05).
Discussion
Eating caused plasma adrenaline to decrease, in line with a similar trend previously seen using mixed meals. 3 The change in adrenaline concentration presumably re¯ects a fall in adrenal gland output while the increase in systemic NA concentrations and systemic NA spillover may contribute to the thermic effect of food. 4 There was an increase in forearm spillover con®rming previous ®ndings. 5 NA kinetics have not previously been measured in an adipose tissue depot after a meal. Our ®ndings have suggested for the ®rst time that SNS activity increases postprandially in this tissue, even though lipolysis would have been inhibited during this period. The target cell(s) within adipose tissue for this NA release has yet to be identi®ed. Catecholamines control several functions of adipose tissue including leptin and interleukin-6 secretion, glucose uptake, oxygen consumption and blood¯ow. Further studies are required to ascertain the physiological role of this postprandial increase in noradrenaline spillover in adipose tissue.
